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ABSTRACT

This study examined the moderating roles of inhibitory control and emotion
recognition on the association between preschoolers’ ADHD behaviors and social
functioning outcomes. Fifty-six preschoolers were recruited from Head Start-affiliated
classrooms. Teacher-rated ADHD behaviors and objective measures of children’s
inhibitory control and emotion recognition were assessed at the beginning of the school
year. Teacher ratings of social functioning outcomes were obtained approximately three
months after the start of school. Hierarchical regressions examined the unique and
interactive effects of ADHD behaviors and each focal moderator (i.e., inhibitory control
or emotion recognition) on preschoolers’ social functioning outcomes (i.e., oppositional
behaviors, peer behavior problems, and social-emotional school readiness). When
inhibitory control was the focal moderator, ADHD behaviors were positively associated
with peer behavior problems and negatively associated with social-emotional school
readiness. Inhibitory control uniquely predicted oppositional behavior problems, but this
negative association was qualified by a marginal interaction such that at higher, but not
lower, levels of inhibitory control, lower levels of ADHD behaviors were linked with
lower oppositional behaviors. When emotion recognition was the focal predictor, the
interaction between ADHD behaviors and emotion recognition predicted oppositional
and peer behavior problems and marginally predicted social-emotional school readiness
such that higher levels of emotion recognition appear to buffer the negative association
between ADHD behaviors and adaptive social functioning. Preliminary considerations
for interventions aimed at promoting preschoolers’ social functioning are discussed.
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CHAPTER 1: INTRODUCTION
Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the most common
neurodevelopmental disorders of childhood affecting approximately 5% of children
(American Psychiatric Association, 2013). ADHD is characterized by developmentally
inappropriate levels of inattention (IA) and/or hyperactivity/impulsivity (HI). Individuals
with ADHD experience impairment across multiple domains including academic,
behavioral, and cognitive functioning (American Psychiatric Association, 2013).
Impairment in social functioning is also evident among children with ADHD (e.g., Hoza,
2007), with difficulties emerging early in childhood and often persisting across
development (Bagwell et al., 2001). Importantly, research suggests that poor social
functioning among children with ADHD is associated with an increased risk for longterm negative outcomes, including poorer academic achievement and higher rates of
comorbid psychopathology (Greene et al., 1997; Mikami & Hinshaw, 2006). Despite an
extensive literature documenting the associations between ADHD and social impairment,
there are still mixed conclusions regarding the efficacy of psychosocial interventions
aimed at improving social functioning deficits in this population (Abikoff et al., 2004;
Willis et al., 2019). Thus, continued examination of the association between ADHD and
social impairment and factors that may influence this association, remains critical.
Accordingly, the main goals of this work are to investigate potential moderators of the
association between ADHD behaviors and children’s social functioning outcomes.
1.1 ADHD and Social Functioning
An expansive literature has documented the association between ADHD and
social impairments in school-aged populations (Hoza, 2007; McQuade & Hoza, 2015).
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Notably, research suggests that children with ADHD often attempt to engage in social
interactions, yet the strategies they employ may be perceived negatively by peers, thus
impairing their interactions (Ronk et al., 2011). Specifically, children with ADHD may
interact with others in an intrusive, disruptive manner and engage in less sharing and
cooperative behaviors as compared to those without ADHD (McQuade & Hoza, 2015;
Wehmeier et al., 2010). Furthermore, some children with ADHD exhibit deficits in social
cognitive skills including impaired social information processing, emotion recognition,
and biased self-perceptions (McQuade & Hoza, 2015). For example, Hoza et al. (2004)
demonstrated that in a sample of school-aged children, individuals with ADHD diagnoses
were more likely to overestimate their social competence relative to teacher and parent
(mother and father) reports than comparison children without ADHD diagnoses.
Additionally, in an adolescent sample, Sibley et al. (2010) found that compared to nonADHD peers, individuals with ADHD displayed significant deficits in social
comprehension (i.e., ability to assess cause and effect relationships in television social
situations) and problem-solving abilities (i.e., ability to generate appropriate solutions to
hypothetical social situations).
Given these common social deficits, it is unsurprising that children with ADHD
often experience poor peer relationships. In a study of school-aged children with and
without ADHD diagnoses, Hoza et al. (2005) demonstrated that on average, children with
ADHD had fewer dyadic friendships, were less likely to be selected as friends by peers
with higher sociometric status, and fell into the rejected social status category more often
than their non-ADHD peers. Furthermore, research illustrates that the friendships of
children with ADHD, on average, tend to be of lower quality and are characterized by
2

higher levels of conflict (Blachman & Hinshaw, 2002; Normand et al., 2013).
Interestingly, in a recent meta-analysis, Ros and Graziano (2018) found that when
comparing effect sizes for differences across multiple domains of social functioning
between ADHD/ADHD-risk (i.e., ADHD diagnoses or elevated ADHD symptomatology)
and non-ADHD/ADHD-risk samples, effects in the peer functioning domain were the
largest, followed by deficits in social skills and social information processing. These
findings emphasize the particular importance of understanding factors that may promote
better peer functioning among children with ADHD.
1.2 ADHD and Social Functioning in the Preschool Years
Although diagnoses of ADHD occur most commonly upon school entry (Richters
et al., 1995), symptoms of ADHD may be identified in the preschool years, highlighting
the importance of examining ADHD symptoms and associated impairments from a young
age (Campbell et al., 1994; Greenhill et al., 2008). Notably, current estimates of the
prevalence of preschool ADHD diagnoses in community samples range from 2 to 6%
(Lavigne et al., 2009). Although much of the research examining ADHD and social
functioning has included school-aged populations, a substantial literature also documents
this association in preschool children. For example, in a cross-sectional study of three-tofive-year-old preschool children with and without ADHD diagnoses, DuPaul et al. (2001)
found that preschoolers with ADHD had significantly more impaired social skills (i.e.,
cooperation, interaction, independence) as rated by parents and teachers compared to
control children. Furthermore, DuPaul and colleagues (2001) observed children’s
classroom behavior and found that in unstructured classroom settings, children with
ADHD displayed significantly higher levels of negative social behavior than those
3

without ADHD diagnoses. In another cross-sectional study, Lahey et al. (1998) examined
measures of social functioning among preschool children who met diagnostic criteria for
different presentations of ADHD (i.e., inattentive, hyperactive/impulsive, combined) and
comparison children. Results indicated that children who met criteria for any of the three
ADHD presentations were rated by teachers as being liked by fewer classmates and
ignored by more peers as compared to controls. However, only children with the
combined presentation were rated as being actively disliked by more peers compared to
the control group (Lahey et al., 1998). Lahey and colleagues (1998) also demonstrated
that compared to controls, preschoolers who met criteria for any ADHD presentation
scored lower than their typically developing peers on social functioning scales measuring
prosocial skills, cooperation, and assertion. In addition, the authors found that children
who met criteria for the combined and hyperactive/impulsive presentations, but not
inattentive presentation, were rated by teachers as being more disruptive and exhibiting
poorer self-control than the comparison group. These results suggest that although all
three ADHD presentations may be associated with preschoolers’ social impairment,
having the combined and hyperactive/impulsive presentations may be particularly
detrimental to social functioning at this age.
Importantly, some levels of ADHD behaviors may be developmentally normative
among young children (e.g., Smidts & Oosterlaan, 2007). However, research illustrates
that the development of early problem behaviors may be suggestive of a persisting
disorder that can lead to significant impairment for some children (Spira & Fischel, 2005;
Willoughby et al., 2012). For example, in a longitudinal study, Harvey et al. (2009) found
that 58% of three-year-old children with elevated behavior problems (i.e., T-scores of at
4

least 65 on the parent report Behavior Assessment System for Children (BASC) HI
and/or Aggression subscales; Reynolds & Kamphaus, 1992), met diagnostic criteria for
ADHD and/or externalizing disorders three years later. Furthermore, the authors found
that three quarters of the children who met diagnostic criteria for ADHD at age six could
be accurately identified from behavior problems at age three (i.e., ADHD and
externalizing symptoms) using a parent-completed diagnostic interview and standardized
rating scale. These findings highlight the persistence of ADHD behaviors throughout
childhood among a substantial percentage of children. Therefore, early identification of
elevated ADHD behaviors and associated impairments, even those falling below
diagnostic thresholds, is imperative for prevention and intervention strategies.
1.3 Preschool ADHD Behaviors and Social Functioning: Potential Moderators
In addition to understanding the association between preschoolers’ ADHD
behaviors and social impairment, examining potential moderators of this association may
have important implications for intervention. Pharmacotherapy and behavioral
contingency management interventions are two well-established treatments for ADHD at
the preschool and elementary school ages (Evans et al., 2018). Importantly, although
these treatments effectively address core symptoms of ADHD (i.e., IA and HI) and may
yield subsequent improvements in social functioning, they do not specifically target
children’s social skills (Mikami, 2015). Social skills training (SST) interventions are an
alternative approach commonly used for addressing social impairment among schoolaged children with ADHD (Mikami, 2015; Mrug et al., 2001). SST interventions
typically involve didactic teaching of social skills, rehearsal of skills, and the provision of
feedback for children as they practice using learned social skills (Mrug et al., 2001).
5

Notably, SST has been classified as a treatment of “questionable efficacy” for schoolaged children with ADHD (Evans et al., 2018, pg. 24 ), and there is limited evidence
supporting its utility as a stand-alone intervention, particularly among studies with greater
methodological rigor (i.e., inclusion of a control group and randomized sample; Willis et
al., 2019). However, research does indicate that when combined with additional
evidence-based psychosocial interventions (such as contingency management), SST
programs may yield improvements in social functioning, highlighting the promise of such
approaches for addressing social impairment among children with ADHD (Mikami et al.,
2014).
Interestingly, Chacko et al. (2014) highlighted common limitations of
interventions aimed at improving functional impairment associated with ADHD (e.g.,
lack of long-term improvement and generalizability to non-treatment settings), and
reviewed evidence supporting the combination of skills-based treatment with
neurocognitive training as a potentially promising new approach. The authors proposed
that, “next-generation neurocognitive training may provide the cortical foundation to
improve children’s ability to fully benefit from adjunctive, skill-based approaches”
(Chacko et al., 2014, pg. 2). Accordingly, identifying salient neurocognitive factors that
may influence the association between ADHD and social functioning could have the
potential to inform the development of novel intervention strategies.
1.3.1 Inhibitory Control
Executive functioning (EF) abilities may be one important neurocognitive factor
to examine to better understand the association between ADHD behaviors and social
functioning. Although not a defining characteristic of the disorder, EF deficits (e.g.,
6

inhibitory control, working memory) are more common, on average, among individuals
with ADHD than those without the disorder (Willcutt & Bidwell, 2011). Yet, a growing
literature emphasizes the neuropsychological heterogeneity of ADHD, suggesting that not
all individuals with ADHD exhibit EF problems (Sonuga-Barke, 2005). Despite this
heterogeneity, high and low levels of EF abilities may have the potential to mitigate or
exacerbate outcomes associated with ADHD behaviors.
One EF ability that may be particularly important to investigate is inhibitory
control. Inhibitory control, or response inhibition, encompasses the ability to inhibit
prepotent behaviors or responses (Barkley, 1999). Research demonstrates that although
not all preschoolers with ADHD experience inhibitory control deficits, there is a negative
association between inhibitory control and symptoms of ADHD at the preschool age
(Sjöwall & Thorell, 2019). Additionally, research illustrates that inhibitory control is
positively associated with social-emotional functioning in the preschool years. For
example, in a cross-sectional study, Rhoades et al. (2009) found that preschoolers’
inhibitory control was positively associated with social-emotional competence above and
beyond sex, age, maternal education and employment, and measures of receptive
vocabulary, emotional knowledge, and sustained attention. However, despite apparent
bivariate associations among inhibitory control, ADHD, and social functioning, there is a
paucity of research examining how ADHD and inhibitory control interact in predicting
social impairment, particularly during the preschool years.
Indeed, only a few studies have investigated the joint effects of ADHD and
inhibitory control in predicting social impairment (Bunford et al., 2015; Hilton et al.,
2017; Rinsky & Hinshaw, 2011). In a longitudinal study comprised of an all-female
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school-aged sample, Rinsky and Hinshaw (2011) examined if ADHD status (i.e., ADHD
diagnosis vs. no diagnosis) moderated the association between children’s levels of EF
(i.e., planning, response inhibition, and working memory) and teacher and parent ratings
of social functioning at a five-year follow up assessment. Baseline EF and ADHD status
were assessed when participants were between the ages of 6 to 12 years old, and the
ADHD group consisted of individuals with diagnoses of both the combined and
inattentive presentations of the disorder. Results indicated that over and above the effect
of ADHD status, there were significant positive effects for both response inhibition and
planning in predicting future social functioning. However, ADHD status at baseline did
not moderate the relations between any EF measures and future social functioning
outcomes. These findings suggest that the magnitude of the associations between EF and
social functioning did not vary based on whether or not children had ADHD.
In a cross-sectional study, Bunford et al. (2015) demonstrated that symptoms of
HI, but not IA, mediated the association between response inhibition and social
impairment in a population of 64 children enrolled in grades three through six.
Additionally, a study by Hilton and colleagues (2017) examined whether parent and
teacher rated attention problems among clinic-referred children ages 6 to 16 accounted
for the association between EF (working memory, planning, response inhibition) and
social competence. Although attention problems explained, in part, the association
between working memory, planning, and children’s social competence, children’s
response inhibition was not significantly correlated with attention problems. Accordingly,
Hilton and colleagues (2017) did not examine mediation models with this measure.
Taken together, findings from these studies suggest that when examining the associations
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between inhibitory control, ADHD, and social functioning, symptoms of HI, but not IA,
may be most salient.
Although the research described above demonstrates associations between
inhibitory control, ADHD, and social functioning, more work on this topic is needed to
draw specific conclusions about the relations among these variables. In addition, to our
knowledge, research in this area has only utilized samples including children with ADHD
diagnoses, and there is no work utilizing preschool samples. For example, the study by
Rinsky and Hinshaw (2011) included school-aged children with ADHD diagnoses, and
Hilton et al. (2017) used a sample of school-aged clinic-referred children, approximately
half of whom were diagnosed with ADHD. Although the Bunford et al. (2015) study
examined ADHD symptoms dimensionally across their entire sample, approximately half
of their participants met DSM-IV-TR diagnostic criteria for ADHD. As previously
mentioned, ADHD behaviors can be normative in preschool populations, and even
ADHD behaviors falling below diagnostic thresholds have the potential to be impairing
both concurrently, and across development. Furthermore, not all children with ADHD
behaviors exhibit inhibitory control deficits. Thus, investigating inhibitory control as a
potential risk or protective factor for social functioning outcomes associated with
preschool ADHD behaviors in a typically developing, community sample is an important
next step for better understanding the associations among these factors.
1.3.2 Emotion Recognition
Although Chacko et al. (2014) emphasized the importance of targeting
neurocognitive factors in intervention approaches, the authors acknowledged that a
multitude of factors contribute to children’s functioning, and additional components such
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as social cognitive processes are important to consider as well. Emotion recognition may
be one important social cognitive factor to address as there is longitudinal evidence
supporting a positive association between children’s emotion recognition at age five and
positive social behavior (e.g., self-control, cooperation, assertion) at age nine (Izard et al.,
2001). Additionally, in a preschool sample, Parker et al. (2013) cross-sectionally
examined the associations between children’s recognition of emotion through faces and
body poses and parent-reported aggressive behavior and teacher-reported social skills.
The authors found that accurate emotion recognition on one of the body pose tasks and
two of the facial recognition tasks were positively associated with teacher reports of
social skills. However, children’s emotion recognition was not associated with parent
reports of aggressive behavior. These findings highlight the utility of teacher perspectives
of preschoolers’ social behaviors, which likely offer important insight into children’s
functioning in relation to peers and in social contexts involving multiple children.
Research also highlights a negative association between children’s emotion
recognition and symptoms of ADHD (Chronaki et al., 2015; Da Fonseca et al., 2009;
Kats-Gold et al., 2007; Sjöwall et al., 2013). For example, in a cross-sectional study,
Sjöwall et al. (2013) examined both neuropsychological factors (i.e., EF measures,
reaction time, delay aversion) and emotional functioning (i.e., emotion regulation and
emotion recognition) in a sample of children ages 7 to 13 years old with and without
diagnoses of ADHD. Results showed that compared to controls, children with ADHD
displayed significantly more impaired EF, reaction time, emotion regulation, and emotion
recognition (Sjöwall et al., 2013). Furthermore, results of this study also demonstrated
that regulation of anger and happiness/exuberance and recognition of anger significantly
10

contributed to the ability to discriminate between ADHD and control individuals above
and beyond the influence of neuropsychological measures. These findings highlight the
utility of understanding emotional functioning abilities of children with ADHD in
addition to neuropsychological functioning.
In one of the only preschool studies examining symptoms of ADHD and emotion
recognition deficits, Chronaki et al. (2015) found that dimensionally assessed
hyperactivity in a sample of preschool children that included clinic-referred and nonreferred children was negatively associated with their accurate recognition of angry and
happy faces, but not sad and neutral ones. Furthermore, Chronaki and colleagues (2015)
found that even after taking conduct problems and emotional problems into account,
symptoms of hyperactivity negatively predicted preschoolers’ recognition of angry faces.
Notably, the Chronaki et al. (2015) study did not examine the impact of symptoms of IA
on emotion recognition.
Importantly, there is a lack of research investigating the joint associations
between ADHD, emotion recognition, and social functioning in children. However, in
one study utilizing a community sample of school-aged boys, Kats-Gold et al. (2007)
examined the associations between ADHD-risk (i.e., T-scores of 65 or above on the
teacher Conners’ Rating Scale-Revised ADHD subscale; Conners, 1997) and children’s
emotion recognition and social skills. Kats-Gold and colleagues (2007) demonstrated that
boys at risk for ADHD exhibited poorer emotion recognition as compared to those not at
risk for ADHD. Additionally, results indicated that ADHD-risk moderated the association
between emotion recognition and social skills such that poorer emotion recognition was
associated with impaired social skills only for boys at risk for ADHD (Kats-Gold et al.,
11

2007). These findings highlight the potential utility of addressing emotion recognition for
promoting social functioning among children at risk for ADHD.
Critically, to our knowledge, no studies to date have examined the joint
associations among ADHD behaviors, emotion recognition, and social functioning
outcomes in a sample of preschool children. Although ADHD is associated with social
impairment, given the positive association between preschool emotion recognition and
social functioning (Izard et al., 2001; Parker et al., 2013), it is possible that higher levels
of emotion recognition may serve as a protective factor for social functioning outcomes
among preschoolers exhibiting higher levels of ADHD behaviors. Conversely,
preschoolers exhibiting higher levels of ADHD behaviors and emotion recognition
deficits may be at particular risk for poor social functioning outcomes. Examining
emotion recognition as a potential moderator of the association between ADHD
behaviors and social impairment during the preschool years is an important new direction
in this research, as this work has the potential to inform early prevention and intervention
efforts aimed at promoting children’s social functioning.
1.4 Current Study
Although there is research illustrating the association between ADHD behaviors
and social functioning in preschool children (e.g., DuPaul et al., 2001), further work is
needed to elucidate factors that may impact this association. Examining the role of
inhibitory control is one promising direction for additional study given research
highlighting associations between ADHD, inhibitory control, and social functioning (e.g.,
Bunford et al., 2015; Rhoades et al., 2009; Rinsky & Hinshaw, 2011; Sjöwall & Thorell,
2019). Emotion recognition is another important factor to consider given its positive
12

association with social functioning in early childhood (e.g., Izard et al., 2001; Parker et
al., 2013) and negative association with ADHD symptoms (e.g., Chronaki et al., 2015;
Sjöwall et al., 2013). Importantly, as noted previously, the research that does exist
regarding these topics is largely based on school-aged populations including children
with and without ADHD diagnoses, and does not capture the range of ADHD behaviors
present in community samples of preschool children.
Thus, the goal of the current study was to investigate the moderating roles of
inhibitory control and emotion recognition on the association between ADHD behaviors
and social functioning outcomes in a community sample of typically developing
preschool children. Social outcomes were assessed using teacher ratings of peer behavior,
social-emotional school readiness, and oppositional behaviors to encompass a range of
indicators regarding preschoolers’ social functioning. Models were examined separately
for each moderator (i.e., inhibitory control and emotion recognition). Based on the
existing literature demonstrating associations between ADHD, social functioning, and
both inhibitory control and emotion recognition, we first hypothesized that higher levels
of ADHD behaviors and lower levels of the focal moderator would be linked with less
adaptive social functioning. Second, we hypothesized that there would be a significant
interaction between ADHD behaviors and the focal moderator in each model predicting
social functioning outcomes such that the negative association between ADHD behaviors
and adaptive social functioning outcomes would be stronger for preschoolers’ at lower, as
compared to higher, levels of inhibitory control or emotion recognition.
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CHAPTER 2: METHODS
2.1 Participants
Preschool children (N = 56) were recruited from five early childhood education
classrooms in and surrounding a small northeastern city, including both urban and rural
locations. All children were participating in a larger program evaluation study examining
the potential impact of a physical activity intervention on a wide range of preschoolers’
developmental outcomes. Children were selected for the current study based on their
completion of cognitive assessments being piloted within the larger study. Children’s
ages ranged from 2.99 to 5.11 years (Mage = 3.97, SDage = 0.57). Approximately half of
the children were female (48.2%), and the majority of children were enrolled in Head
Start (64.3%). Children were racially and ethnically diverse (58.9% White, 25.0 % Black,
8.9% Asian, 7.1% Other).
2.2 Procedure
The current study was approved by the University of Vermont Institutional
Review Board. Each participating child’s parent or legal guardian provided written
consent prior to data collection. Data were collected at two time points across one
academic year: Time 1 (i.e., within the first six weeks of the school year; T1) and Time 2
(i.e., approximately three months into the school year; T2). Preschoolers’ inhibitory
control and emotion recognition were assessed at T1 by clinical psychology graduate
students and trained research assistants. The tasks were administered across multiple
testing sessions over the course of four weeks along with additional assessments included
in the larger study.
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Some participating preschoolers completed the inhibitory control and emotion
recognition tasks prior to the start of the physical activity intervention implemented in the
larger study. However, most children (79.63% for inhibitory control and 76.47% for
emotion recognition) completed assessments within the first three weeks of the
intervention. Importantly, these tasks were administered on days in which the physical
activity intervention was not implemented or in the morning prior to children’s
participation in the intervention to minimize potential acute effects from the physical
activity program on task performance. For similar reasons, the tasks were administered
prior to scheduled outdoor free play time in participating children’s classrooms.
Preschoolers received a coloring book following completion of T1 testing.
Classroom teachers reported on children’s ADHD behaviors during the T1
assessment period. At T2, teachers rated preschoolers’ social functioning outcomes. In
order to control for the potential effects of children’s participation in the structured
physical activity program on social functioning outcomes, the number of intervention
sessions each child attended before T2 was recorded and included as a covariate in all
analyses. Teachers were paid $10 per child for T1 ratings and $5 per child for the
completion of T2 ratings.
2.3 Measures
2.3.1 Demographic Information
Children’s sex, age, race/ethnicity, and Head Start enrollment status were
obtained from school records. Head Start status was used as a proxy for children’s
socioeconomic status in the current study.

15

2.3.2 Physical Activity Intervention Participation
Preschoolers’ program participation on physical activity intervention days was
recorded by project staff throughout the intervention period. The total number of days
children participated in the physical activity intervention in the fall academic semester
(i.e., before T2 data were collected for the current study) was included as a covariate in
all analyses to control for potential intervention effects.
2.3.3 ADHD Behavior
Teacher-reported total ADHD behavior levels were assessed using the ADHD
Rating Scale –IV Preschool Version (McGoey et al., 2007), which measures nine
symptoms of IA and nine symptoms of HI consistent with the DSM-IV-TR diagnostic
criteria for ADHD. Importantly, although a DSM-IV rating scale was used, symptoms are
consistent with those included in the DSM-5. Items were rated on a 4-point Likert scale
with higher scores representing higher levels of ADHD behaviors. The current study used
the mean total ADHD behavior score that was calculated by averaging all items on the
scale. The mean total ADHD behavior score was used given that the sample is a nonclinical population and a total score may best reflect overall elevations in ADHD
behavior and risk. The ADHD-IV Rating Scale has demonstrated good reliability and
validity for use with preschool children (McGoey et al., 2007) and the total symptoms
scale demonstrated good reliability in this sample (α = .93).
2.3.4 Moderators
2.3.4.1 Inhibitory Control. Preschoolers’ inhibitory control was assessed using
the Statue subtest from the NEPSY-II (Korkman, Kirk & Kemp, 2007). To complete the
Statue task, children are instructed to hold still like a statue with their eyes closed for 75
16

seconds while ignoring auditory distractors administered by the evaluator. Children are
rated on their ability to inhibit body movements, eye openings, and vocalizations across
fifteen, five-second intervals throughout the duration of the task. Frequency of errors
(e.g., body movements, eye openings, or vocalizations) are recorded during each time
interval. For each five-second interval, children are awarded two points for no errors, one
point for one error, and zero points for two or more unique error types (e.g., body
movement and eye opening). Raw scores were calculated by summing the scores
recorded for each five-second interval, with possible raw scores ranging from 0 to 30.
Lower scores represent a higher frequency of errors, indicative of poorer inhibitory
control. There are no criteria for discontinuation on the Statue subtest. Thus, in the
current study, children who were unable to complete the task for the entire 75 seconds
were assigned scores of “0” for time intervals following their discontinuation of the task.
Raw scores were converted to standard scores based on an age-equivalent normative
sample, and standard scores were utilized in the current study. The NEPSY-II Statue task
demonstrates good test-retest reliability (r = .82 - .88) for preschool-aged children
(Korkman, Kirk & Kemp, 2007).
2.3.4.2 Emotion Recognition. Children’s emotion recognition was measured
using the Affect Recognition subtest of the NEPSY-II (Korkman, Kirk & Kemp, 2007).
For children ages three to four years old, this subtest includes three different tasks
assessing children’s ability to recognize affect (i.e., happy, sad, neutral, fearful, angry,
and disgusted) from photographs of children’s faces. In the first task, the child must
indicate whether two photographs illustrate faces with the same affect. In the second task,
the child is asked to select two photographs of faces depicting the same affect out of three
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or four photographs. In the third task, the child is shown a page with five faces and
chooses one of four faces on the bottom of that page that depicts the same affect as the
face at the top of the page. For children ages five to six years old, a fourth task is utilized
in which the child is briefly shown a face, and then from memory, selects two pictures
that illustrate the same affect as the one originally shown. On each item, one point is
awarded for a correct response, and 0 points are awarded for an incorrect response or for
no response. Raw scores were calculated by summing the points for each item, and
possible raw scores range from 0 to 16 for children ages three to four years old and 0 to
25 for children ages five to six years old. Raw scores were converted into standard scores
based on an age-equivalent normative sample. Standard scores were utilized in the
current study. The NEPSY-II Affect Recognition task demonstrates adequate internal
consistency (r = .68 - .80) and test-retest reliability (r = .58 - .61) for preschool-aged
children (Korkman, Kirk & Kemp, 2007).
2.3.5 Social Functioning
2.3.5.1 Oppositional Behavior. Teacher-reported oppositional behavior levels
were measured using the five-item Oppositional/Defiant subscale of the Pittsburgh
Modified Conners Teacher Rating Scale (PMC; Pelham, 2002). On this subscale, teachers
rate items on a 4-point Likert scale (0 = not at all, 3 = very much). Higher scores on this
subscale indicate more severe problems. The Oppositional/Defiant subscale demonstrated
good reliability in the current study (α = .87).
2.3.5.2 Peer Behavior. Teacher-reported peer behavior was measured using the
“Peer Behavior” subscale originally proposed by (Hoza et al., 2015) as an alternative
scoring method for Pelham’s (2002) PMC. This subscale includes six items measuring
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children’s problematic peer behavior (i.e., “disturbs other children”; “fights, hits,
punches, etc.”; “frequently interrupts children’s activities”; “bossy: always telling other
children what to do”; “teases or calls other children names”; and “refuses to participate in
group activities”). Teachers rate items on the Peer Behavior subscale on a 4-point Likert
scale (0 = not at all, 3 = very much). Higher scores on this subscale indicate poorer peer
functioning. The Peer Behavior subscale demonstrated adequate reliability in this study
(α = .79).
2.3.5.3 Social-Emotional School Readiness. Children’s social-emotional school
readiness was measured using the Social-Emotional subscale from the Teaching
Strategies GOLD© (TSG; Teaching Strategies LLC, 2016). The TSG is a teacherreported, observation-based assessment for children from birth through third grade. Items
within each subscale reflect specific skills in that domain and are scored based on
detailed observational criteria. Teachers completing TSG ratings are provided with a
range of scores that “meet expectations” for each item given an individual child’s age and
year in preschool, based on a large normative sample (Teaching Strategies LLC, 2016).
Scores that fall outside of the expected range represent those that either fall below or
exceed expectations for that specific item. The Social-Emotional subscale contains nine
items, and the readiness score was calculated as the percentage of items within the
subscale on which participants met or exceeded expectations (i.e., scored within or above
the age-normed expected score range). The TSG Social-Emotional subscale demonstrated
good reliability in the current sample (α = .95).

19

2.4 Missing Data
Of the 56 children recruited for this study, two were missing data on the Statue
subtest and five were missing data on the Affect Recognition subtest. These data were
unavailable due to children’s refusal to participate in the task, lack of comprehension of
task instructions, or absence from school on multiple task administration days during the
assessment period. Additionally, one participant left school before the T2 assessments
were completed and thus was not included in analyses. Subsequently, the final analysis
sample included 53 children for models examining inhibitory control as the focal
moderator and 50 children for models examining emotion recognition as the focal
moderator. To examine the null hypothesis that missing data were missing completely at
random, Little’s Missing Completely at Random (MCAR) test was employed. Little’s
MCAR test was not significant [χ2(19) = 24.56, p > .05] suggesting that data were
MCAR and that listwise deletion is an appropriate approach for dealing with missingness
(Graham, 2009).
2.5 Data Analytic Plan
All analyses in the current study were conducted using IBM SPSS Version 26 and
Hayes’s (2017) PROCESS macro. To investigate the study’s hypotheses, hierarchical
multiple regression analyses were conducted to determine if T1 ADHD behaviors, the
focal moderator (i.e., inhibitory control or emotion recognition), and their interaction,
predicted T2 social functioning outcomes. Separate models were conducted for each focal
moderator and social functioning outcome (i.e., oppositional behaviors, peer behavior
problems, social-emotional school readiness), resulting in a total of six separate
regression models. Children’s physical activity program attendance and relevant
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demographic covariates were entered in Step 1 of the models, total ADHD behaviors and
the focal moderator were entered at Step 2, and the interaction between total ADHD
behaviors and the focal moderator was entered at Step 3. All continuous predictors were
mean-centered and dichotomous predictors (i.e., sex, Head Start enrollment status) were
weight-effect coded prior to entry in the model. The main effects of ADHD behaviors
and the focal moderator on social functioning outcomes, as well as the interaction effects
between ADHD behaviors and the focal moderator, were interpreted and reported. For
models with significant interaction effects, follow-up simple slope analyses were
conducted as outlined by Aiken and West (1991) to obtain estimates of the effects of
ADHD behaviors on social functioning outcomes at low (-1SD) and high (+1SD) levels
of the focal moderator.
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CHAPTER 3: RESULTS
Descriptive statistics and intercorrelations between study variables are presented
in Table 1. Higher levels of ADHD behaviors were associated with greater levels of
oppositional behaviors and peer behavior problems and lower levels of social-emotional
school readiness. Higher levels of ADHD behaviors were also associated with lower
levels of inhibitory control. ADHD behaviors were not significantly correlated with
emotion recognition. Greater levels of inhibitory control were significantly linked with
lower levels of oppositional behaviors and peer behavior problems but were not
associated with social-emotional school readiness. Emotion recognition was positively
associated with social-emotional school readiness but not oppositional behaviors or peer
behavior. There were negative correlations between social-emotional school readiness
and oppositional behaviors and peer behavior problems and a positive association
between oppositional behaviors and peer behavior problems.
Age was negatively associated with oppositional behaviors indicating that
younger children were more likely to display higher levels of oppositional behaviors.
Head Start status (0 = not Head Start, 1 = Head Start) was positively associated with
ADHD behaviors, oppositional behaviors, and peer behavior problems indicating that
children enrolled in Head Start exhibited significantly greater problems in these domains
as compared to children not enrolled in Head Start. Head Start status was negatively
associated with inhibitory control, emotion recognition, and social-emotional school
readiness suggesting children enrolled in Head Start displayed poorer functioning in these
areas. Accordingly, age and Head Start status were included as covariates in all models.
Child sex and program attendance were not significantly associated with any study
22

variables. However, as previously described, program attendance was included in all
models as a covariate to account for possible variance attributed to children’s
participation in the physical activity intervention. Additionally, although there were no
significant bivariate associations between child sex and key study variables, given
literature demonstrating sex differences in preschoolers’ ADHD symptoms (e.g., Lavigne
et al., 2009), sex was included as a covariate in all analyses.
3.1 ADHD Behaviors and Inhibitory Control
Results from the three hierarchical regression models examining inhibitory
control as the focal moderator are presented in Table 2. After accounting for covariates
and inhibitory control, ADHD behaviors significantly predicted peer behavior problems
and social-emotional school readiness such that higher levels of ADHD behaviors were
associated with greater peer behavior problems and lower social-emotional school
readiness scores. Children’s ADHD behaviors did not uniquely predict oppositional
behaviors. Inhibitory control was a unique predictor of children’s oppositional behaviors
such that higher levels of inhibitory control were associated with lower levels of
oppositional behaviors. Inhibitory control did not uniquely predict peer behavior
problems or social-emotional school readiness.
The interaction between ADHD behaviors and inhibitory control marginally
predicted oppositional behaviors. Follow-up simple slopes analyses indicated that at
higher levels of inhibitory control, lower levels of ADHD behaviors were linked with
lower levels of oppositional behavior problems (b = .51, p = .023; Figure 1). At lower
levels of inhibitory control, the association between ADHD behaviors and oppositional
behavior problems was not significant (b = .04, p = .814). The interaction between
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ADHD behaviors and inhibitory control did not predict peer behavior problems or socialemotional school readiness.
3.2 ADHD Behaviors and Emotion Recognition
Results from the three hierarchical regression models examining emotion
recognition as the focal moderator are presented in Table 3. Notably, the sample size for
models examining emotion recognition differed from models examining inhibitory
control (n = 50 and n = 53, respectively) thus, regression coefficients reported for
covariates in Step 1 differ slightly in Table 3 as compared to those reported in Table 2.
After accounting for covariates and emotion recognition, ADHD behaviors were a
significant predictor of oppositional behaviors and peer behavior problems such that
greater levels of ADHD behaviors were associated with higher oppositional and peer
behavior problems. ADHD behaviors marginally predicted social-emotional school
readiness such that higher levels of ADHD behaviors were associated with lower socialemotional school readiness scores. The unique effect of emotion recognition on socialemotional school readiness was significant such that higher levels of emotion recognition
were associated with greater school readiness in this domain. Emotion recognition did not
uniquely predict oppositional or peer behavior problems.
The interaction between ADHD behaviors and emotion recognition significantly
predicted oppositional behaviors and peer behavior problems and marginally predicted
social-emotional school readiness. In accordance with the study’s hypotheses, follow-up
simple slopes analyses demonstrated that at lower levels of emotion recognition, higher
levels of ADHD behaviors were significantly linked with greater levels of oppositional
behaviors (b = .56, p = .004; Figure 2) and peer behavior problems (b = .66, p < .001;
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Figure 3), and lower levels of social-emotional school readiness (b = -.17, p = .009;
Figure 4). At higher levels of emotion recognition, the associations between ADHD
behaviors and oppositional behaviors (b = -.35, p = .289), peer behavior problems (b = .10, p = .659), and social-emotional school readiness (b = .08, p = .477) were not
significant.
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CHAPTER 4: DISCUSSION
The current study examined the moderating roles of inhibitory control and
emotion recognition on the association between ADHD behaviors and social functioning
outcomes (i.e., oppositional behaviors, peer behavior problems, social-emotional school
readiness) in a community sample of typically developing preschool children. First, we
examined the unique effects of preschoolers’ ADHD behavior levels and each focal
moderator (i.e., inhibitory control and emotion recognition) on their social functioning
outcomes. We hypothesized that, after accounting for covariates, higher levels of
preschoolers’ ADHD behaviors and lower levels of each focal moderator would uniquely
predict lower adaptive social functioning outcomes. Second, we examined the interactive
effects of preschoolers’ ADHD behaviors and each focal moderator in predicting social
functioning outcomes. We hypothesized that there would be significant interactions
between ADHD behaviors and each focal moderator in predicting preschoolers’ social
functioning such that the negative association between ADHD behaviors and adaptive
social functioning outcomes would be stronger for preschoolers at lower, as compared to
higher, levels of inhibitory control and emotion recognition.
4.1 ADHD Behaviors, Inhibitory Control, and Social Functioning
4.1.1 Unique Effects of ADHD Behaviors and Inhibitory Control
In models including inhibitory control as a predictor, ADHD behaviors uniquely
predicted peer behavior problems and social-emotional school readiness, but not
oppositional behaviors. Specifically, higher levels of ADHD behaviors were associated
with greater peer behavior problems and lower social-emotional school readiness scores.
Inhibitory control was a unique predictor only for oppositional behaviors. Specifically,
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lower levels of inhibitory control were associated with higher levels of oppositional
behavior problems. Our findings that ADHD behaviors were unique predictors of peer
behavior problems and children’s social-emotional school readiness are consistent with
previous literature documenting the association between ADHD and social impairment in
preschool children (e.g., DuPaul et al., 2001; Lahey et al., 1998). These results highlight
that elevated ADHD behaviors, even at subclinical levels in a community sample, are
important to consider for promoting preschoolers’ social functioning.
Although contrary to our predictions, our null findings regarding the unique
associations between inhibitory control and peer behavior problems and social-emotional
school readiness are not entirely inconsistent with existing literature. Importantly, there
has been very little research examining the joint effects of inhibitory control and ADHD
behaviors on social functioning, and the literature that does exist has demonstrated mixed
findings. For example, as previously discussed, Rinsky and Hinshaw (2011) found that
among a school-aged sample, children’s response inhibition was associated with future
social functioning outcomes over and above the effect of ADHD status (i.e., ADHD
diagnosis vs. no diagnosis). However, in similar work, Diamantopoulou et al. (2007)
found that when examined together in a non-clinical, school-aged sample, ADHD
symptoms uniquely predicted children’s social and school functioning outcomes whereas
EF (measured as a composite of inhibitory control, working memory, and verbal fluency)
was a unique predictor of school functioning only. Notably, the study conducted by
Diamantopoulou and colleagues (2007) utilized a composite measure of EF and did not
isolate the unique associations between inhibitory control and social functioning. Thus,
although our findings similarly suggest that preschoolers’ ADHD behaviors are more
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likely to be a unique predictor of peer behavior problems and social-emotional school
readiness as compared to their inhibitory control, more work examining the unique role
of inhibitory control is needed to replicate the current study’s findings and draw clearer
conclusions.
Interestingly, inhibitory control, but not ADHD behaviors, was a unique predictor
of oppositional behaviors. Although less work has examined rates of comorbid
psychopathology in early childhood as compared to school-aged populations, research
highlights the comorbidity between ADHD and oppositional defiant disorder (ODD) in
the preschool years (Harvey et al., 2016; Lavigne et al., 2009). Thus, one may expect that
preschoolers’ ADHD behaviors would uniquely predict oppositional behavior problems.
Importantly, there was a significant bivariate association between ADHD behaviors and
oppositional behaviors in the current study. However, our results suggest that after
considering the shared variance between ADHD behaviors and inhibitory control, only
inhibitory control explains additional unique variance in preschoolers’ oppositional
behaviors. This finding highlights that the shared components between ADHD and
inhibitory control may be important for understanding the association between
preschoolers’ ADHD behaviors and oppositional behaviors. Notably, this finding is in
contrast to work by Wåhlstedt et al. (2008) utilizing a community sample of preschool
children that found that regardless of whether EF deficits were present (measured as a
composite of inhibitory control, working memory, and verbal fluency), higher levels of
preschool ADHD symptoms were associated with greater social impairment at a two year
follow up assessment including higher levels of ODD symptoms. However, Wåhlstedt et
al.'s (2008) use of a broad measure of EF as compared to examining the role of inhibitory
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control specifically could contribute to the difference in findings from the current study.
Additionally, Wåhlstedt et al.'s (2008) study examined social impairment at a two year
follow up assessment whereas the current study measured social functioning outcomes
several months after the assessment of ADHD behaviors and inhibitory control. It is
possible that the associations between ADHD behaviors, inhibitory control, and social
functioning evolve over time, necessitating additional longitudinal work in this area.
Overall, our pattern of findings that ADHD behaviors uniquely predicted
preschoolers’ peer behavior problems and social-emotional school readiness whereas
inhibitory control uniquely predicted oppositional behaviors highlights the importance of
considering both factors together when investigating predictors of preschoolers’ social
functioning outcomes. One possible explanation for our differential findings could be
that oppositional behaviors often reflect those occurring in the context of adult
interactions whereas peer behavior problems and a subset of the items on the socialemotional school readiness scale used in the current study capture behaviors occurring in
the context of peer relationships. After considering the overlap between ADHD behaviors
and inhibitory control, inhibitory control may be particularly relevant for predicting
preschoolers’ social behaviors that occur in the context of the teacher-child relationship.
For example, in the classroom context, preschoolers’ difficulty inhibiting responses when
appropriate may be perceived by teachers as more disruptive, defiant, or noncompliant as
compared to broader difficulties with IA and HI. Importantly, our findings highlight the
utility of examining a broad range of social-emotional outcomes that encompass both
peer and adult social behaviors when investigating the associations between preschoolers’
ADHD behaviors, inhibitory control, and social functioning.
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4.1.2 Moderating Role of Inhibitory Control
The only interaction between preschoolers’ ADHD behaviors and inhibitory
control that predicted variance in social functioning was a marginal effect on oppositional
behaviors. Follow-up simple slopes analyses indicated that for preschoolers with higher
levels of inhibitory control, lower levels of ADHD behaviors were linked with lower
oppositional behaviors. At low levels of inhibitory control, preschoolers’ oppositional
behaviors did not vary based on levels of ADHD behaviors suggesting that children with
low levels of inhibitory control may display elevated oppositional behaviors regardless of
their ADHD behaviors. Taken together, these findings highlight the possibility that either
higher levels of ADHD behaviors or lower levels of inhibitory control may place children
at risk for exhibiting oppositional behavior problems. Our pattern of findings is similar to
work conducted by Diamantopoulou et al. (2007) examining the interactive effects of an
EF composite and ADHD symptoms in a school-aged sample in which they demonstrated
that children with low levels of ADHD symptoms and no EF deficits displayed
particularly adaptive social functioning. However, in their study utilizing a community
sample of preschool children, Wåhlstedt et al. (2008) examined the interactive effects of
ADHD symptoms and EF (i.e., combined inhibitory control, working memory, and verbal
fluency) in predicting social functioning outcomes, including ODD symptoms, and did
not find a significant interactive effect. Notably, as previously highlighted, there is a
general lack of research examining the interactive effects of ADHD behaviors and
inhibitory control predicting social functioning outcomes and more work is needed to
replicate the findings of the current study.
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Despite the necessity of additional research in this area, our results indicate that
inhibitory control may have some potential as a target for addressing oppositional
behaviors among preschool children with and without elevated ADHD behaviors. In the
context of preschool classrooms, this could potentially include utilizing activities that
promote children’s use of inhibitory control. For example, movement activities such as
“freeze dance” require children to inhibit their movements when the music stops, and
planning portions of imaginary play could promote children’s ability to think before
acting during play, thus utilizing inhibitory control (Center on the Developing Child,
2014). Interestingly, Pauli-Pott et al. (2020) conducted a recent meta-analysis of
randomized control trials examining the efficacy of cognitive interventions on
preschoolers’ EF abilities. Results suggested small to medium-sized effects for preschool
cognitive interventions on core components of EF, including inhibitory control (PauliPott et al., 2020). Moreover, findings highlighted that EF interventions using classroomwide curricula targeting multiple EF domains while promoting generalizability of skills
(e.g., Tools of the Mind; Bodrova & Leong, 2006; Diamond & Lee, 2011) may be
particularly useful for addressing preschoolers’ symptoms of ADHD and ODD (PauliPott et al., 2020). However, the authors caution that these conclusions are preliminary,
and that more research is needed given the small number of well controlled studies on
this topic. Additionally, given research highlighting the limited transfer effects of
cognitive interventions that target only one EF skill (Diamond & Lee, 2011; Kassai et al.,
2019) continued examination of interventions targeting multiple components of EF and
the generalizability of skills is important. Lastly, given that our study is one of the first to
examine the associations among preschoolers’ ADHD behaviors, inhibitory control, and
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social functioning outcomes, more work is needed in this area before exploring the utility
of targeting inhibitory control through cognitive training interventions to promote
preschoolers’ social functioning.
4.2 ADHD Behaviors, Emotion Recognition, and Social Functioning
4.2.1 Unique Effects of ADHD Behaviors and Emotion Recognition
In models including emotion recognition as a predictor, ADHD behaviors
uniquely predicted oppositional behaviors and peer behavior problems, and marginally
predicted social-emotional school readiness. Specifically, higher levels of ADHD
behaviors were associated with greater oppositional behaviors, peer behavior problems,
and lower social-emotional school readiness. These findings provide additional support
for the importance of addressing elevations in preschool ADHD behaviors to promote
young children’s social functioning. Although emotion recognition was a unique
predictor of preschoolers’ social-emotional school readiness such that higher levels of
emotion recognition were associated with higher social-emotional school readiness
scores, contrary to what we expected, emotion recognition did not uniquely predict
oppositional behaviors or peer behavior problems. One possible explanation for these
findings is that the measures of oppositional behaviors and peer behavior problems more
narrowly capture overt verbal and physical social behaviors (e.g., “quarrelsome,” “temper
outburst- behavior explosive and unpredictable,” “fights, hits, punches, etc.,” “bossy:
always telling other children what to do”) whereas the social-emotional school readiness
scale measures a broader range of children’s social functioning skills such as “manages
feelings,” “responds to emotional cues,” “interacts with peers,” and “solves social
problems.” Additionally, as these example items reflect, the oppositional and peer
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behavior problem subscales assess behavioral deficits whereas the social-emotional
school readiness scale assesses preschoolers’ demonstration of social-emotional skills. It
is possible that when ADHD behaviors and emotion recognition are considered together,
ADHD behaviors are more likely to uniquely predict a broad range of behavioral deficits
whereas emotion recognition may be more likely to uniquely predict children’s use of
specific social skills.
4.2.2 Moderating Role of Emotion Recognition
A pattern of findings consistent with our hypothesis emerged such that the
interaction between preschoolers’ ADHD behaviors and emotion recognition
significantly predicted oppositional behaviors and peer behavior problems and marginally
predicted social-emotional school readiness scores. Specifically, the negative association
between ADHD behaviors and adaptive social functioning was significant at lower, but
not higher, levels of emotion recognition. In other words, our results suggest that higher
levels of emotion recognition may buffer the negative association between preschoolers’
ADHD behaviors and adaptive social functioning and help to mitigate the social
consequences associated with ADHD behaviors in the preschool years. These findings
highlight the possibility that for preschoolers with elevated ADHD behaviors, efforts
aimed at promoting children’s emotion recognition may be beneficial for improving
oppositional behavior problems, peer behavior problems, and social-emotional school
readiness.
Interestingly, there are a number of existing preschool curricula designed to target
the development of children’s social-emotional skills. For example, the preschool
Promoting Alternative Thinking Strategies (PATHS) curriculum is a social-emotional
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curriculum that includes lessons targeting a wide range of social, cognitive, and
behavioral processes to foster social-emotional development, including affect recognition
(Domitrovich et al., 2007). In light of our findings, emphasizing curriculum components
or tailoring approaches for improving emotion recognition among preschoolers with
elevated ADHD behaviors may be of particular relevance for promoting their social
functioning. However, given that there are many other social-emotional skills (e.g.,
problem-solving, perspective-taking) not examined in the current study, future work
should build on these findings and examine the interactive effects of ADHD behaviors
and a wide range of social-emotional processes to understand which factors may be most
relevant for intervention.
4.3 Strengths and Limitations
There are several limitations to the current study that should be considered when
interpreting the results. First, the sample size was small, and it is possible the study was
underpowered to detect the presence of some smaller effects, particularly for models
including inhibitory control. Future work utilizing a larger community sample of
preschool children is important to examine the replicability of the current study’s
findings. Second, ADHD behaviors and social functioning outcomes were measured only
from the perspective of classroom teachers. Although teachers provide valuable
information on children’s behavior in the school context, ratings from parents are also
important to fully capture the presence of ADHD behaviors and children’s social
functioning across multiple settings. Third, the current study utilized a correlational
design and thus causal conclusions regarding the associations between preschoolers’
ADHD behaviors, inhibitory control and emotion recognition, and social functioning
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outcomes cannot be made. Furthermore, all assessments were obtained during the first
half of the school year. Given the rapid development that occurs in early childhood, it is
possible that children’s ADHD behaviors, inhibitory control and emotion recognition,
and social functioning change over the course of the school year. To fully understand the
associations between ADHD behaviors, inhibitory control and emotion recognition, and
social functioning, future work should examine these factors at multiple time points
across the entire school year.
Despite these limitations, the study has important strengths. First, our sample was
racially and ethnically diverse and included a high proportion of socioeconomically
disadvantaged children. Given literature demonstrating the associations between lower
socioeconomic status and both ADHD behaviors and social-emotional development (e.g.,
Bradley & Corwyn, 2002; Russell et al., 2016) our findings may be more generalizable to
populations of at-risk preschoolers. Further, to our knowledge, it is the first study to
examine inhibitory control and emotion recognition as moderators when investigating the
links between ADHD behaviors and social functioning in a community sample of
typically developing preschool children. Continued efforts aimed at understanding factors
that influence the association between early ADHD behaviors and social functioning is
critical to improve and build upon early intervention strategies.
4.4 Conclusion
Given the associations between preschool ADHD behaviors and social impairment
documented in past research (e.g., DuPaul et al., 2001; Lahey et al., 1998) and the current
study, early intervention is critical for addressing social functioning among preschoolers
with elevated ADHD behaviors who may be at particular risk for social impairment. As
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previously highlighted, there is a paucity of research examining the moderating roles of
inhibitory control and emotion recognition on the association between preschoolers’
ADHD behaviors and social functioning. Thus, implications of the current study’s
findings must be interpreted with the caveat that more work is needed in this area of
research. Nevertheless, our results provide preliminary considerations for factors that
may be beneficial to address in efforts aimed at promoting preschoolers’ social
functioning. Importantly, our results suggest that the shared components of ADHD
behaviors and inhibitory control may be important for understanding the link between
preschoolers’ ADHD behaviors and oppositional behavior problems. Further, they
highlight the utility of examining an array of social-emotional outcomes when
investigating the associations between preschoolers’ ADHD behaviors and inhibitory
control and social functioning as ADHD behaviors and inhibitory control may
differentially relate to social behaviors present in adult and peer interactions. Critically,
our findings demonstrate that emotion recognition may be a promising target of
intervention for promoting social functioning outcomes among preschoolers with
elevated levels of ADHD behaviors. However, replication of the current study’s findings
with a larger sample is needed. Future work examining the unique and interactive effects
of preschool ADHD behaviors and additional EF abilities (e.g., working memory,
cognitive flexibility) and social-emotional skills (e.g., problem-solving, perspective
taking, emotion coping strategies) in predicting social functioning outcomes remains an
important next step in this area of research to further our knowledge about factors that
may influence the association between ADHD behaviors and social functioning in the
preschool years.
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Table 1: Means, Standard Deviations, and Intercorrelations Among Study Variables
Variable

1

2

5

6

7

8

9
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--

2. Sexa

.03

--

3. Head Start Statusb

-.09

.05

--

4. Program Attendance

-.01

.06

-.01

5. ADHD Behaviors

-.22

-.17

.52**

.09

--

6. Inhibitory Control

.02

.02

-.40**

.21

-.34*

--

7. Emotion Recognition

-.02

-.18

-.29*

.16

-.20

.36*

8. Oppositional Behavior

-.32*

-.14

.27*

-.07

.40**

-.39**

-.01

--

.07

.03

.31*

-.14

.51**

-.38**

-.27

.69**

--

-.07

.19

-.32*

-.11

-.47**

.25

-.44**

-.55**

10. Social-Emotional School
Readiness

1 = boys, 2 = girls. b0 = not Head Start, 1 = Head Start.
p < .05, **p < .01.

*

4

1. Age

9. Peer Behavior Problems

a

3

10

--

--

.37**

--

M

SD

3.97

.57

1.48

.50

.64

.48

20.98

7.04

.54

.54

10.87

2.92

9.45

2.44

.43

.51

.23

.39

.88

.20

Table 2: Effects of ADHD Behaviors and Inhibitory Control on Social Functioning Outcomes
______________________________________________________________________________
Outcome
Step
Variable
b
t-value ∆R2
__________________________________________________________________________________
Oppositional
Behaviors

1

2
3
Peer
Behavior
Problems

1

2
3
SocialEmotional
School
Readiness

1

2
3

Age
Sexa
Head Start Statusb
Program Attendance
ADHD Behaviors
Inhibitory Control
ADHD Behaviors x Inhibitory Control

-.26*
-.15
.27+
-.01
.21
-.05*
.08+

-2.21
-1.10
1.92
-.54
1.40
-1.98
1.87

.19*

Age
Sexa
Head Start Statusb
Program Attendance
ADHD Behaviors
Inhibitory Control
ADHD Behaviors x Inhibitory Control

.01
.02
.26*
-.01
.41***
-.02
.02

.95
.23
2.39
-1.28
3.91
-1.16
.59

.14

Age
Sexa
Head Start Statusb
Program Attendance
ADHD Behaviors
Inhibitory Control
ADHD Behaviors x Inhibitory Control

-.04
.09+
-.14*
-.00
-.15*
.01
-.02

-.85
1.69
-2.48
-.78
-2.51
.64
-1.22

.12*
.05+

.26***
.01
.17+

.12*
.02

__________________________________________________________________________________
Note. n = 53 for models including inhibitory control; bs are unstandardized coefficients at the
predictor’s entry into the equation.
a
1 = Male, 2 = Female. b0 = not Head Start; 1 = Head Start.
+
p < .10, * p < .05, ** p < .01, *** p < .001
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Table 3: Effects of ADHD Behaviors and Emotion Recognition on Social Functioning Outcomes
__________________________________________________________________________________
Outcome
Step
Variable
b
t-value ∆R2
__________________________________________________________________________________
Oppositional
Behaviors

1

2
3
Peer
Behavior
Problems

1

2
3
SocialEmotional
School
Readiness

1

2
3

Age
Sexa
Head Start Statusb
Program Attendance
ADHD Behaviors
Emotion Recognition
ADHD Behaviors x Emotion Recognition

-.25+
-.19
.30*
-.00
.33*
-.00
-.18*

-1.97
-1.38
2.06
-.61
2.01
-.02
-2.35

.19*

Age
Sexa
Head Start Statusb
Program Attendance
ADHD Behaviors
Emotion Recognition
ADHD Behaviors x Emotion Recognition

.09
-.02
.28*
-.01
.47***
-.02
-.16**

.88
-.15
2.39
-1.00
4.18
-.75
-2.94

.14

Age
Sexa
Head Start Statusb
Program Attendance
ADHD Behaviors
Emotion Recognition
ADHD Behaviors x Emotion Recognition

-.10
.09
-.13*
-.00
-.11+
.03*
.05+

-1.43
1.67
-2.51
-.58
-1.97
2.58
1.90

.19*

.07
.09*

.27***
.10**

.18**
.05+

______________________________________________________________________________
Note. n = 50 for models including emotion recognition; bs are unstandardized coefficients at the
predictor’s entry into the equation.
a
1 = Male, 2 = Female. b0 = not Head Start; 1 = Head Start.
+
p < .10, * p < .05, ** p < .01, *** p < .001
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Figure 1: Interaction of ADHD Behaviors and Inhibitory Control Predicting
Oppositional Behaviors
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Figure 2: Interaction of ADHD Behaviors and Emotion Recognition Predicting
Oppositional Behaviors
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Figure 3: Interaction of ADHD Behaviors and Emotion Recognition Predicting Peer
Behavior Problems
1.4

Low Levels
of Emotion
Recognition
High Levels
of Emotion
Recognition

Peer Behavior

1.2
1

0.8
b = .66, p < .001

0.6
0.4
0.2

b = -.10, p = .659

0
-0.2
Low Levels of
Behaviors

ADHD

High Levels of
ADHD Behaviors

Figure 4: Interaction Between ADHD Behaviors and Emotion Recognition
Predicting Social-Emotional School Readiness
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